A consensus has developed among social and biological scientists around the problematic nature of genetic ancestry testing, specifically that its popularity will lead to greater genetic essentialism in social identities. Many of these arguments assume a relatively uncritical engagement with DNA, under 'highstakes' conditions. We suggest that in a biosocial society, more pervasive 'lowstakes' engagement is more likely. Through qualitative interviews with participants in a study of the genetic legacy of the Vikings in Northern England, we investigate how genetic ancestry results are discursively worked through. The identities formed in 'becoming a Viking' through DNA are characterized by fluidity and reflexivity, rather than essentialism. DNA results are woven into a wider narrative of selfhood relating to the past, the value of which lies in its potential to be passed on within families. While not unproblematic, the relatively banal nature of such narratives within contemporary society is characteristic of the 'biosociable'.
in media and popular science accounts. But what this does not necessarily tell us is of the effect this framing has upon its intended audience. How do the potential consumers or participants of genetic ancestry testing interpret and make use of the knowledge they are provided by the service? The 'genetic astrology' critique of the 'just so' stories offered by genetic ancestry testing companies, implicitly represents the users of genetic ancestry data as either entirely credulous, or engaged in an activity that is entirely recreational, even frivolous. Such a representation may not allow for the possibility of a more critical engagement with such data on the part of the public, or indeed the role of individual agency. In this paper, we seek to introduce more nuance to this picture through a social psychological study of individual accounts of 'lay' engagement with personalized genetic data. We address the 'reception' and 'enactment' of genetic knowledge through interviews with participants in an academic study of 'Surnames and the Y Chromosome'.
Through quantitative and qualitative data gathered alongside this study, both at the moment of testing and following the return of DNA results, we are able to explore the representation and expectations this group has of population genetics and show the ways in which the results of genetic testing are incorporated into narratives around ancestry and current identity.
The participants in the study were based in the North of England, with the majority being based in Yorkshire. This is a region of the country where there are strong cultural narratives around the legacy of the Viking raids and presence between the latter part and turn of the first millennium (roughly 793-1066). The legacy is heavily promoted locally, notably in the Jorvik Viking Centre on York's Coppergate, and is subject to considerable reconstruction with a contemporary gloss (Addyman 1990; Halewood and Hannam 2001; Townend 2014) . A Jorvik Viking Festival is now held annually in the streets of York, while associations with the Viking past now appear to be an established part of Yorkshire's 'brand identity'; for instance, Yorkshire's One-Day cricket team were recently rebranded as the 'Yorkshire Vikings', with the launch event taking place at the Jorvik Centre. For many participants in the study, possible Viking ancestry is a coveted identity, which has in some cases been subject to family speculation over several generations, and any evidence in support of the claim is a source of strong personal value.
However, the potential claim to Viking origins needs to be seen as one that has comparatively 'low stakes' in comparison to some of the other ancestry claims discussed in the literature. Duster's (2011) incisive analysis demonstrates how genetic ancestry testing holds out the possibility to African-Americans of establishing their place in the complex histories of slavery and colonialism, whilst often proving to be corrosive of extant forms of kinship and association. Duster's examples, along with those from Golbeck and Roth (2012) and Hamilton (2012) , have relatively 'high stakes', where settling questions of ancestry is entangled with current disputes over rights and benefits. The problem is the manner in which 'applied population genetics' is thought to result in an essentialization (or in some cases re-essentialization) of identity that occludes complex social, political, and juridical questions (Brodwin 2005) . Indeed, as Phelan et al. (2014) describe, exposure to media coverage around genetic tests of 'racial admixture' appears to contribute towards beliefs that 'races' are essentially different rather than to challenge traditional racial categories (which have little meaning for contemporary population genetics). However, it is debatable whether this form of essentialization is an inevitable consequence of engaging with 'applied genetic history', or whether the normalization of biosocial practices of engagement is associated with greater levels of nuance and individual agency. As such, attention to 'low stakes' situations may provide a more realistic picture of the future position of 'applied genetic history' in the biosocial. In attending to 'low stakes' conditions, we are also aware that the division between these and 'high-stakes' engagements is not necessarily clear cut; as illustrated by Lee (2013) , low-stakes 'recreational' genetic ancestry testing has the capacity to suddenly shift to 'high-stakes' outcomes.
Despite the lack of any substantive gain, participation in the present study nevertheless represented a form of exchange. In return for their 'gift of spit', as Harris, Wyatt, and Kelly (2013) describe the saliva sample provided for testing, most participants expected some form of reciprocity. For the majority, this was to learn something about their family history, or 'origins', however partial and inconclusive this might be. This echoes Richard Tutton's (2002 Tutton's ( , 2004 analysis of interviews with Orkney-based participants in the 'European Genome Diversity Project', who saw the donation of their sample (in this case blood rather than saliva) as a way of exploring their family genealogy from a position that was clearly rooted in their current identity as 'Orcadian', with its associated social ties. Similarly, the participants here were all to some degree 'secure' in their local regional identity, but saw the research as being able to extend and enrich the intersection of their family history with their contemporary regional identification (see Scully, King, and Brown 2013) . But as both Tutton (2002 Tutton ( , 2004 and Sommer (2012b) , show, gaining knowledge that may inform family genealogy is typically not done for purely personal satisfaction.
It is knowledge that can be exchanged or 'gifted' to others, notably family members, and in so doing has a role in fostering current family and community bonds.
The question then arises as to how this nested set of exchanges, between researcher and participant and then participant and family/community members, mediates the knowledge gained from genetic testing, and the social actions it accomplishes in the course of this process. Whilst population geneticists seek to aggregate individual DNA results to explore past migrations at a population level (Jobling et al. 2014) , participants are, arguably, looking for a personalized 'usable' past. In other words, they seek knowledge that may assist them in elaborating or constructing a narrative around the past that has some relevance for understanding the present. This may take the form of knowledge that allows a family tree to be extended beyond the limits of existing record keeping -to find a lineage that goes far beyond five or six generations (see Scully, King, and Brown 2013) . But since the results of genetic testing concern genetic markers that, taken in isolation, provide little anchoring for other kinds of information, the kinds of narratives that they resource concern what Simpson (2000) calls 'imagined genetic communities'. That is, a representation of collectivity and 'being like us' that has its basis in the effort to elaborate the rather minimal and fragmentary information provided by the results of genetic testing. Here one of the obstacles to constructing a 'usable past' is the complexity of the results themselves, particularly when they are presented in a relatively unmediated form.
As Catherine Nash (2004 Nash ( , 2015 has eloquently argued, the very idea of 'genetic kinship' is a highly unstable notion that requires enormous situated cultural 'work' to offer any meaning. It does not provide ready-made narratives for participants, and may in fact do precisely the reverse by destabilizing existing narratives of past origins.
As our colleagues Jobling et al. (2015) However, she also warns that despite the intentions of either company or consumers, this form of recreational genomics cannot be entirely separated from wider political disputes about Swiss identity and culture. In the same way that for Michael Billig (1995) , 'banal' did not necessarily imply 'benign', here too 'playful' does not necessarily imply 'harmless'.
In applying the term 'marker' to this kind of experimentation, it is perhaps best to use the metaphor of a bookmark, or a 'placeholder of identity' that temporarily positions genetic knowledge within narratives of identity. A placeholder is a means of indicating a provisional identity in advance of determining its meaning or utility. As such, it points to the work that is yet to be done, or seeks to keep something in play that might otherwise be lost. For example, in Hurst's (2014) research on genealogical connections in the North-East of England, participants would retain vague or apparently irrelevant information in the hope that it might at some point result in 'adding to the story' (Hurst 2014, 148) . Placeholders of identity -such as information on haplogroups -have a kind of deferred status. They may be something of a puzzle for now, or as with Sommer's participants, an oddity that provokes humour rather than serious identification, but they nevertheless accrue value within the exchanges between researchers, participants, and communities.
The guiding thread for this paper will, then, be the focus on how the results of genetic testing are mediated through a series of nested exchanges, the constitution of placeholders of identity in the course of constructing usuable personal pasts, and the social uses to which genetic knowledge is then put by participants and their families.
Methodology and context
The study occurs in the context of Turi King's (author three) ongoing project Participants were asked to supply contact details if they were willing to participate in follow-up interviews after their DNA results had been returned to them. A decision was taken to narrow the focus of this follow-up study to Yorkshire, both for logistical reasons and due to the growing extent to which Yorkshire now trades on its Viking heritage, as previously discussed. After DNA results were returned in June 2013, we approached participants who had attended the sessions in York and Harrogate and asked them to participate in a follow-up interview. Not all of those who had initially indicated willingness replied; while there may be many reasons for this, it is possible that at least some of those who were disappointed with their results wanted no more to do with the project. Overall, 18 interviews were conducted between July and December 2013, mostly in participants' own homes in Yorkshire. In the majority of cases, the interviews were carried out on a one-to-one basis, but it was not unusual for family members to be present and occasionally contribute to the conversation. In keeping with the demographic profile of the sampling sessions, participants were mostly men in late-middle-age or past retirement.
Marc Scully (author one) conducted the interviews, which were semi-structured.
While some were relatively brief, lasting approximately half an hour, the majority lasted an hour or more. Each interview covered the topics of the participants' own interest in family history, local history, and the Vikings; their sense of local and national identity as related to their ancestry; their awareness and understanding of population genetics; and their reaction to their results. Analysis, as carried out by Marc Scully and Steve Brown (author two), initially focused on how participants drew on genealogical, genetic, and wider socio-cultural resources to position themselves in relation to the past. Below, we have focused specifically on how participants made sense of their results with reference to the potential of being of Viking descent; in particular we were interested in how participants narrate the process of becoming involved in the research, receiving, and interpreting their results.
We were also interested in how these narratives inform the stories they have told their friends and family members about their 'Viking heritage' (or lack thereof). The question therefore is how the participants' DNA results are rhetorically organized in order to allow them to make claims about their own identities.
Prior knowledge: 'this is incredible use of genetic research'
All of the respondents who took part in the study had some form of prior understanding of genetics, which underpinned their motivation and interest in participating. For the majority, this knowledge was mediated by history and popular science television programmes that featured genetic ancestry testing.
In the first extract, Miles makes reference to the BBC TV show Meet the and then all of a sudden they get the DNA and they find out they're not you know, ooh that would be interesting, but I still felt that I was you know, I was a northerner and I was, you know, of Viking origin or Scandinavian origin so it's … Rosemary: Well there was that as well wasn't there, there was this, when that came out. Lawrence's claim to 'Viking-ness'. In both extracts then, genetics is not an end in itself, nor presented as a form of biological essentialism, but rather a means to evaluate and potentially enhance a prior sociocultural essentialism.
Accounts of the session: 'it's not the sort of thing you retain'
Each of the sessions where samples were taken featured a talk given by Turi, which aimed to introduce participants to the scientific background to the study. This talk also served to manage the expectations of participants with regard to the likely range of outcomes. When asked for their recollections of the session, participants were generally positive about the talk, which served to anchor their impressions of the day as a whole. In extract 3, Gordon focuses on one particular moment within the talk: Extract 3:
Gordon: I looked in the newspaper and they had an-the article said that the University of Leicester was looking for people with place-specific names whose maternal grandfather, I think it was. Gordon: Indeed, yeah, very handy, yeah. The obvious thing was that -I think it was Turi who was giving the initial talk. And she said that they were looking for names like, and she actually used my name, [surname] which I thought oh, that's -that's quite good, y'know.
The rhetorical organization of Gordon's story about his participation is interesting in that appears to be a deliberately mundane account that emphasizes the contingent pattern of events that led to him being tested. In this way, Gordon avoids presenting himself as having a clear prior agenda or as being 'on a mission' to prove his existing beliefs around his ancestry.
Instead, he describes a series of 'happy accidents' or 'good omens', from incidentally spotting the initial newspaper article, to the name of the venue, and subsequently his own name being cited as an example during Turi's talk. The cumulative effect of this rhetorical organization is to constitute a chain of small pieces of evidence or positive signs that prepare the way for the eventual delivery of the results of the testing. Gordon's story creates a narrative framework where he, in effect, is rhetorically 'inoculated' (Potter 1996) from the possibility of a negative result. If it turns out he is a Viking, it is onemore happy accident, and if it turns out he is not, then he was never really looking to prove that anyway. Joe also focused on the significance of prior evidence: Extract 4:
Joe: I listened to, you know, the introduction that we had and how we are linked and that sort of thing, but funnily enough one of the things that she was saying that genetics, how have even passed illnesses down, you know? 
Making sense of the results: 'and I thought what the hell is this bit telling me'
For a number of reasons, the process of returning results to participants was delayed. It also followed usual practice in returning results by mail rather than in person. As numerous studies have indicated (Nelson 2008; Tyler 2009; Hurst 2014) , genetic data can be considered by participants as either too vague or too complex to understand, with the result that they are difficult to incorporate into a narrative of ancestry and identity. At first glance, Ed seems to be experiencing precisely these difficulties:
Ed: So I thought oh that could be good and but I didn't -and then I we -it's over 18 months ago this, and I thought that's the end of that, I'm not gonna hear any more, and then I got this letter out of the, well, the e-mail out of the blue, that said thanks for your participation and there was that's that the ca-now I cannot makeunderstand one word of that. That is complete gobbledygook to me, is that. That is technically and academically way over my head. All, all that. That is meaningless. And I thought well what the hell is this bit telling me. And I went to the -it said you can, you test yourself by going on that, and I went to that and that didn't make at any bloody sense either.
Marc: Yeah, yeah, I've had a look at that website, it's not very easy to interpret Ed: So my wife is very clever, she has a first class honours degree in, it's actually in food science and applied nutrition, but she's got the intelligence to go anywhere. So she went, I said this is one for you Laura, go and find something, I can't understand that I can't really, and I've been on that website and I can't make head nor tail of that, either. So, she went to another website. And she found that for me but thi-I am a G-M-two-hundred -I'm a G-M-201 haplogroup, whatever a haplogroup is, and that puts me in this lot. And I thought, well, that must be why they wouldn't have a word with me, because I'm one of the -I'm rare.
Ed vividly describes his initial confusion at receiving his results after a prolonged period time only to discover that the information contained is 'complete gobbledygook'. But what is interesting is the way he formulates the nature of the difficulty. It is not that the information is in principle too difficult to understand, rather that the technical language in which it is conveyed is a barrier to extracting its full meaning. He then goes on to narrate his efforts to make sense of his results, through enrolling his wife into the process and consulting various websites. Note again, that Ed's reference to his wife's academic achievements constructs his difficulties with the report as something that any educated individual would be likely to experience. The issue seems to be not of a general scientific literacy, but of the highly particular way in which genetic data is presented, requiring mediation by an expert. Eventually Ed and Laura 'crack' the problem and despite not knowing what the term 'haplogroup' means are able to incorporate the information on the G-M201 type into a narrative of 'rareness'. Here we can see that, the 'low-stakes' conditions notwithstanding, participants are prepared to put considerable effort into working with complex genetic data -Ed is not put off by his immediate confusion, nor does he appear to be seeking a simple or pre-ordained outcome from the testing. In the next extract, Howard describes a similar process of moving from initial confusion, to recruiting other information sources, to finally arriving at a tentative interpretation of his results: Also enlisting the assistance of his wife, Howard arrived at the provisional conclusion that he has 'Scandinavian' ancestry. For many of the participants, this would be a 'good' result, indicating that prior beliefs in Viking ancestry were well founded. But Howard appears to struggle to relate this information to his current identity. He first of all conventionalizes the outcome in an ironic fashion, suggesting that a link to 'Northern barbarian Tribes' helps explain his 'rugby league connection'. (The invocation of a genetic link to 'warrior ancestry' to explain masculine 'fighting spirit' in physically-oriented sport is also highlighted in Sommer [2012b, 123] .) Beyond this, he is 'frustrated' that he lacks any 'real understanding of what this means'. As we have seen in other extracts, the information about genetic ancestry is not an end in itself, contra to notions of genetic essentialism, but is instead incorporated into a web of other identifications. In Howard's case, the results raise more questions than they answer. The haplogroup information opens up a confusing picture of a remote and ill-defined past for Howard. It is a 'placeholder' rather than a clear 'marker' of identity, a point of departure rather than an origin. We can see a similar position adopted in the following:
James: I haven't really made any sense of it, to be truthful. I've tried to, I did make an effort. I found a website where you could put erm let's just have a see if I can pull it up…erm that's me haplogroup I-M170.
Today it represents nearly one-fifth of the population of Europe, it can be found in the majority of present day European populations, with peaks in northern and south-eastern Europe. Haplogroup IM170 Y chromosomes, have also been found among some populations of the near east, the Caucasus, north east Africa and central Siberia. So I suppose looking at that I've not really studied that before. But this is Scandinavia, [Marc: yeah] isn't it.
Marc: So this is just looking at the map of erm Europe that comes with it.
James: That's better. Whilst all of the interview data gives us some insight into the 'on the ground' practices of participants working with genetic data, this extract is particularly enlightening as it records the moment when one of the participants, James, realizes the significance of his result as he shows Marc the various information sources he had previously consulted. James reads aloud the description on the distribution of the I-M170 haplogroup from a Wikipedia page, and after a brief pause recognizes that this maps onto modern Scandinavia. With Marc's tacit encouragement, he appears to realize that his results do seem to confirm his desired Viking origins -'I think that pretty well nails it'. But as with many other of the participants, James' reaction to learning of this outcome is somewhat downplayed ('that actually will do for me'). We would suggest that the reason for this is that James also engages with the broader genetic picture that underpins all haplogroups. The reference to 'Eurasian Adam' and links to North Africa, which had initially hampered his understanding of his results, mean that Scandinavia is no longer a clear stopping point for his genetic ancestry. If he is indeed of Viking descent, then by the same token he is also related to far broader genetic lineage that leads back to the dawn of human history, and links him to the rest of humanity more generally. We might say that the realization is one of genetic 'de-essentialization'.
What it means to be a 'Viking': 'were they impressed by that?'
'Not really'
The DNA analysis of the samples produced a range of results. Some participants were naturally disappointed that they did not get the results they had desired. However, in this last set of extracts we focus on participants who received confirmation that one strand of their male line ancestry carried a haplogroup associated with Scandinavia. It is here that we can see most clearly how 'low stakes' genetic information is put to use within families. Rob immediately spread the good news of his probable Viking ancestry through his family. He considers this as a kind of 'gift' that he is able give to his children. The outcome of the first exchange -participation for knowledge -is then used as the basis for a second exchange where Rob offers his children an extended lineage into the deep past in exchange for a romanticized opportunity for father-son bonding (this we take to be the meaning of his fantasy of them fighting together as Vikings in York). However, Rob is very aware that this exchange is unequal, and that his children are unimpressed; however his positioning of this as being typical of teenagers holds out the promise that they may be more impressed in the future. As a placeholder of identity, potential Viking ancestry here holds together fantasies of family life rather than any clear benefit. A similar process is at work in the next extract:
Extract 10:
Helen: Well we gave [grandson] a laugh because when they did the reenactment this September when all the Norwegians came we said Nanny and Granddad were going to dress up and we were going to march down, that was at the cricket place, we were going to march down with flag so [grandson] Helen tells of how they used Harry's results as a way of connecting with their grandchildren. Through purchasing what they describe as a 'Viking flag' they are attempting -or potentially threatening -to perform a spectacle of Vikingness for their family. Like the respondents in Sommer's (2012b) research, the identity accorded through genetic ancestry is here treated in a playful manner. Harry's results are a communicative resource whose primary value comes from the interactional work it affords with their grandchildren. There is no discernible gain in terms of their general social standing, and no immediate 'pay off' from having become part of an imagined community of modern Vikings. Clearly, for participants like Lawrence, Rob, and Harry, there is some ultural capital accrued, but this is secondary to their existing local identification with the North of England. Viking-ness is a kind of additional resource, which whilst of value, can be happily expended in 'fun' activities such as displaying a flag. It is something that is 'interesting' rather than 'essential'.
Population genetics in a context of applied genetic history
Contemporary population genetics is conducted in the same social and cultural landscape as applied genetic history, with its concomitant emerging industry of commercial genetic testing. Indeed, the divisions between scholarly research and commercial exploitation (never clear-cut to begin with) are difficult for stakeholders in DNA testing to distinguish, with the self-knowledge offered by DNA testing increasingly framed as contributing to a broader knowledge of the history of humanity. Linked concerns about the social implications of genetic essentialization, and the lack of public understanding of population genetics leading to a form of 'genetic astrology', are therefore understandable. However, taken at the level of the individual, it is arguable that current fears about the geneticization of social identities are rather too dramatic in imagining a sudden change, rather than a subtle shift in the nature of identity. Our concept of 'placeholder identity' speaks to the fundamental fluidity of identity, and the agency of individuals to shape their identities within the restrictions of available discursive resources. From our findings, presented here, it is difficult to sustain an argument that knowledge of DNA results leads to a reification of identity, or the geneticization of the social to the exclusion of all else. Individuals are not judgmental dupes, in thrall to genetic information as a new and all-powerful source of knowledge that has an instantly transformative effect on identity. Furthermore, while 'genetic astrology' may be a succinct and evocative way of describing scientific concerns with commercial genetic ancestry testing products, it fortunately does not seem to entirely fit the self-conscious, critical manner in which participants in this study engaged with the results they received. Rather, new DNA information is incorporated into narratives of identity in a more subtle way; it becomes a placeholder, to be woven into a broader narrative of selfhood in relation to the past, in a dialogue with past personal or familial narratives, to be drawn upon at appropriate junctures, or to be retained until further information becomes available. While inescapably essentialist (insofar as they are based on the 'essence' of DNA), these strands of DNA are not essential to self-conception within these low-stakes conditions.
In stressing the agency of individuals with regard to DNA information, we are not preaching complacency. Nash (2015) has highlighted that individual agency in relation to the interpretation of DNA results does not immediately render them unproblematic: there is much that may remain troubling at a social level about the rise in genetic notions of kinship. However, such analyses would be informed by a more fine-grained attention to the individual within 'biosocieties', both in 'high-stakes' and 'low-stakes' conditions. Arguably (and admittedly somewhat paradoxically), it may be the very mundanity of the placeholder identities we associate with low-stakes conditions that illustrates, and underpins the pervasiveness of the biosocial. Where genetic information is sufficiently well recognized as an available discourse within society as to form the basis of a story to amuse grandchildren, or a yarn to be spun in the pub, then we may have entered the era of the biosociable, as well as the biosocial, where DNA has moved firmly out of the laboratory into the convivial spaces where narratives are retold and reinterpreted. 2. This is a reference to the person who bequeathed the original mutation on the Ychromosome, around 90,000 years ago, the so-called 'Y-chromosomal Adam'.
